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Translate this text 



A high-frequency compound switch module which comprises a first communication system 
comprising a switch unit for switching the connection of a signal from an antenna to one of 
the transmission/reception circuits of the first communication system based on a signal from 
a control terminal, a filter for filtering out a first reception signal provided on a reception 
circuit side, and a first phase shift line provided between the filter and the switch unit, and a 
second communication system comprising a second phase shift line provided between the 
switch unit and the first phase shift line, and a branching filter provided in series with the 
second phase shift line, for branching a signal from the second phase shift line to a second 
transmission/reception signal, whereby at least reception processing by the first 
communication system is enabled during transmission/reception by the second 
communication system.A high-frequency compound switch module which comprises a first 
communication system comprising a switch unit for switching the connection of a signal 
from an antenna to one of the transmission/reception circuits of the first communication 
system based on a signal from a control terminal, a filter for filtering out a first reception 
signal provided on a reception circuit side, and a first phase shift line provided between the 
filter and the switch unit, and a second communication system comprising a second phase 
shift line provided between the switch unit and the first phase shift line, and a branching 
filter provided in series with the second phase shift line, for branching a signal from the 
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second phase shift line to a second transmission/reception signal, whereby at least reception 
processing by the first communication system is enabled during transmission/reception by 
the second communication system. 

The EPO does not accept any responsibility for the accuracy of data and information originating from 
other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Description not available for WO 03036806 (Al) 
Description of corresponding document: EP 1361668 (Al) Translate this text 

FIELD OF THE INVENTION 



[0001] The present invention relates to a high-frequency compound switch module adaptable for use in a 
mobile communication device such as a handy phone and the like. The invention also relates to a 
communication terminal using the same. 

BACKGROUND OF THE INVENTION 



[0002] In recent years, communication devices like handy phones continue to advance their functions 
toward multiband communications and combinations with new systems to secure a number of channels 
and to cope with introduction of new systems such as so-called third generation system and the like due 
to an upsurge in the number of subscribers in the individual mobile telephone systems. In addition, there 
is a growing demand for miniaturization and reduction of insertion losses on components used for the 
handy phones. 

[0003] In GSM (i.e. Global System for Mobile Communications), which has come into widespread use 
from Europe to the world, there has been introduced a communication system using 900 MHz band and 
1,800 MHz band, and dual-band communication terminals supporting this system are now available in 
the market. Fig. 1 1 shows a circuit block diagram of an antenna front-end section of a dual-band handy 
phone adapted to a combination of GSM (transmission in a range of 880 to 915 MHz and reception in a 
range of 925 to 960 MHz) and DCS (i.e. Digital Cellular System, for transmission in a range of 1,710 to 
1 ,785 MHz and reception in a range of 1 ,805 to 1 ,880 MHz). 

[0004] In Fig. 1 1, the antenna front-end section comprises antenna terminal 101, transmission terminals 
102 and 103, reception terminals 104 and 105, diplexer 106 for combining and branching GSM 
transmission / reception signals and DCS transmission / reception signals, switches 107 and 108 for 
selection between transmission and reception of GSM and DCS services respectively, LPF's 109 and 
1 10 for filtering off high harmonic components of transmission signal of GSM and DCS services 
respectively, BPF's 111 and 112 having passbands corresponding to the respective receiving frequency 
bands of GSM and DCS services, and control terminals 113 and 1 14 of the switches for selection of 
transmission and reception of the GSM and DCS services respectively. 

[0005] Surface acoustic wave ("SAW") filter is an example of components used as BPF's 111 and 112. 
Switches 107 and 108 for selection between transmission and reception are SPDT (i.e. single-pole 
double-throw type) switches operable for selecting between transmission and reception in response to a 
voltage or the like impressed individually on control terminals 113 and 114. 

[0006] In addition, transmission terminals 102 and 103 are connected externally to transmission circuits 
including transmission amplifiers 115 and 116, receiving side terminals 104 and 105 are connected 
externally to reception circuits including LNA's (i.e. low noise amplifiers) 117 and 118 respectively, and 
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antenna terminal 101 is connected to an antenna outside, to constitute the communication device. 

[0007] As W-CDMA (i.e. Wideband Code Division Multiple Access) employing CDMA (i.e. Code 
Division Multiple Access) method will be introduced in the forthcoming third generation, it is extremely 
important industrially to bring out compound terminals for both W-CDMA and GSM services in order 
to use the existing GSM infrastructure effectively. In this case, it is necessary for any such terminals to 
operate in a manner that it takes reception of GSM service while making communication with W- 
CDMA services, and it also takes reception of W-CDMA service while being in reception with GSM at 
the same time, in order to ensure compatibility with the existing systems. 

[0008] However, based as it is on the above-discussed structure of the prior art, it is not possible to adapt 
it for the compound function with the forthcoming third generation systems. 



DISCLOSURE OF THE INVENTION 



[0009] The present invention provides a high-frequency compound switch module adaptable to at least 
two different communication systems, and the switch module includes a first communication system 
comprising a switch unit for switching connection of a signal from an antenna to one of a transmission 
circuit and a reception circuit of the first communication system based on a signal from a control 
terminal, a filter provided on the reception circuit side for filtering out a first reception signal, and a first 
phase shift line provided between the filter and the switch unit, and a second communication system 
comprising a second phase shift line provided between the switch unit and the first phase shift line, and 
a branching filter provided in series to the second phase shift line for branching a signal from the second 
phase shift line into a second transmission signal and a second reception signal. The high-frequency 
compound switch module has a feature that simultaneously enables the second communication system to 
process the second transmission and reception signals when the switch unit of the first communication 
system is turned to a first reception signal side. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 A is a circuit block diagram according to a first exemplary embodiment of the present invention; 
Fig. IB is another circuit block diagram according to the first exemplary embodiment of the invention; 
Fig. 1C is still another circuit block diagram according to the first exemplary embodiment of the 
invention; 

Fig. 2A is a circuit block diagram according to a second exemplary embodiment of the invention; 
Fig. 2B is another circuit block diagram according to the second exemplary embodiment of the 
invention; 

Fig. 2C is still another circuit block diagram according to the second exemplary embodiment of the 
invention; 

Fig. 3A is a circuit block diagram according to a third exemplary embodiment of the invention; 
Fig. 3B is another circuit block diagram according to the third exemplary embodiment of the invention; 
Fig. 3C is still another circuit block diagram according to the third exemplary embodiment of the 
invention; 

Fig. 4 is a circuit block diagram according to a fourth exemplary embodiment of the invention; 
Fig. 5 is a circuit block diagram according to a fifth exemplary embodiment of the invention; 
Fig. 6 is a circuit block diagram according to a sixth exemplary embodiment of the invention; 
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Fig. 7 represents block diagrams showing structural examples of phase shift lines useful for this 
invention; 

Fig. 8 is a perspective view of a high-frequency compound switch module according to another 
exemplary embodiment of this invention; 

Fig. 9 represents schematic illustrations showing structure of a high-frequency compound switch module 
according to another exemplary embodiment of this invention; 

Fig. 10 represents schematic illustrations showing structure of another high-frequency compound switch 
module according to another exemplary embodiments of this invention; and 
Fig. 1 1 is a block diagram representing a conventional circuit. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[001 1] Description is hereinafter provided individually of exemplary embodiments of this invention 
with reference to the accompanying drawings. 

(First Exemplary Embodiment) 

[0012] Referring to the drawings, description is now given of the first exemplary embodiment. 

[0013] Fig. 1A is a circuit block diagram of a high-frequency compound switch module according to the 
first exemplary embodiment. 

[0014] In Fig. 1A, the high-frequency compound switch module comprises antenna terminal 1, 
transmission terminal 2 for a first system, reception terminal 3 for the first system, transmission terminal 
4 for a second system, reception terminal 5 for the second system, control terminal 6, SPDT switch 7, 
first phase shift line 8, second phase shift line 9, low pass filter ("LPF") 10 for filtering out high 
harmonic components of a transmission signal in the first system, band pass filter 1 1 for passing a signal 
of receiving frequency band in the first system, and branching filter 12 for branching and combining 
transmission and reception signals of the second system. 

[0015] In Fig. 1A, band pass filter 1 1 comprises surface acoustic wave ("SAW") filter, and branching 
filter 12 employs SAW filters 13 and 14 for both transmission side and reception side. 

[0016] Third phase shift line 15 is used for impedance matching to achieve the function of branching 
and combining the transmission and reception signals of the second system. Transmission terminals 2 
and 4 are connected externally to transmission circuits including transmission amplifiers 16 and 17, and 
receiving side terminals 3 and 5 are connected externally to reception circuits including LNA's (i.e. low 
noise amplifiers) 18 and 19. 

[0017] Antenna terminal 1 is connected externally to an antenna to constitute a communication device. 

[0018] SPDT switch 7 is controlled by a voltage applied to control terminal 6, to switch between 
transmission and reception modes in the first system, so as to make a connection of antenna terminal 1 
to transmission terminal 2 in the transmission mode, or the connection of antenna terminal 1 to reception 
terminal 3 in the reception mode. SPDT switch 7 has first phase shift line 8 and SAW filter 1 1 
connected to one side leading to reception terminal 3. 
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[0019] In addition, phase shift line 9 and branching filter 12 for branching and combining transmission 
and reception signals of the second system are connected to a splice between SPDT switch 7 and phase 
shift line 8, and branching filter 12 is then connected to transmission terminal 4 and reception terminal 5 
as their respective external terminals. 

[0020] The first exemplary embodiment can be applied to a communication system, which uses TDMA 
(Time Division Multiple Access) as the first system, and CDMA or FDMA (Frequency Division 
Multiple Access) as the second system. 

[0021] In consideration of frequency allocations for any communication system, a transmission 
frequency band and a reception frequency band are set relatively close to each other in general, with a 
difference of approximately 5% between their center frequencies. In the communication system of the 
first exemplary embodiment, however, separation of frequencies is quite large between different systems 
as compared to the above, as individual systems are served in the widely spaced frequency bands. 
Therefore, SAW filter 1 1 of the first communication system in this exemplary embodiment has a passing 
characteristic with an attenuation band lying in a region of the transmission and reception frequencies of 
the second communication system. At these frequencies, SAW filter 1 1 thus shows a small value in real 
part (i.e. resistive component) of input impedance, which can be plotted in a region near a circle of real 
part = 0 in the Smith chart, and a reflection coefficient dose to magnitude 1 in absolute value. 

[0022] On the other hand, branching filter 12 also has a passing characteristic with an attenuation band 
lying in a region of the transmission and reception frequencies of the first communication system, so 
that it shows a small value in real part (i.e. resistive component) of input impedance as measured from 
the side nearer to antenna terminal 1 , which can be plotted in a region near the circle of real part = 0 in 
the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value (approx. 0.8 or 
greater). 

[0023] The present invention is devised in light of the above respects, that the module is constructed by 
connecting first phase shift line 8 in a manner to provide a sufficiently large (open-circuit) impedance in 
the frequencies of the second communication system when observed from point A shown in Fig. 1 A 
toward reception terminal 3 through first phase shift line 8, and second phase shift line 9 in a manner to 
provide a sufficiently large (open-circuit) impedance in the frequencies of the first communication 
system when observed from the same point A toward transmission terminal 4 and reception terminal 5 
through second phase shift line 9, thereby making it operable in a combination of the two different first 
and second communication systems. 

[0024] In other words, adoption of the above structure makes it possible to receive a pilot signal 
transmitted from a base station of the first communication system and to control the communication 
device appropriately even when communication is being made with the second communication system, 
since a desired control signal can be input to control terminal 6 to control SPDT switch 7 in a manner to 
make a connection between antenna terminal 1 and reception terminal 3 simultaneously for the signal 
received in the first communication system even in the midst of communication with the second 
communication system. 

[0025] The first exemplary embodiment can be applied to a compound terminal that uses a combination 
of, for instance, GSM 900 (transmission frequency of the terminal in a range of 880 to 915 MHz and 
receiving frequency in a range of 925 to 960 MHz), and W-CDMA (transmission frequency in a range 
of 1,920 to 1,980 MHz and receiving frequency in a range of 2,1 10 to 2,170 MHz). 

[0026] Although what has been discussed in this first exemplary embodiment is an example equipped 
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with phase shift lines 8 and 9, they may be replaced with diplexer 40 as shown in Fig. IB. Use of 
diplexer 40 can provide more stable performance because it is not dependent on input impedance 
characteristics of SAW filter 1 1 and branching filter 12. 

[0027] Furthermore, as a modified structure of the first exemplary embodiment, diplexer 40 may be 
connected to antenna terminal 1, as shown in Fig. 1C. This structure can also provide more stable 
performance since operation of diplexer 40 is not dependent on the input impedance characteristics of 
SAW filter 1 1 and branching filter 12. In addition, this structure can reduce a transmission loss of the 
second communication system because a signal passage of the second communication system does not 
include SPDT switch 7, in contrast to those of Fig. 1A and Fig. IB. Because SPDT switch 7 has a 
transmission loss of approximately 0.5 dB, the loss can be reduced by a magnitude of this amount. 

[0028] Moreover, the module may be so constructed as not to include SAW filter 1 1 and branching filter 
12 in the circuit structures shown in Fig. IB and Fig. 1C. 

(Second Exemplary Embodiment) 

[0029] Referring now to Fig. 2, description is provided of the second exemplary embodiment of this 
invention. 

[0030] Fig. 2A is a circuit block diagram of a high-frequency compound switch module according to the 
second exemplary embodiment. Description will be skipped of any parts of the structure in Fig. 2A that 
are analogous to the first exemplary embodiment. 

[0031] The high-frequency compound switch module comprises transmission terminal 20 in a third 
communication system, reception terminal 21 in the third communication system, SP4T (single-pole 
quadruple-throw type) switch 22 for switching connection of antenna terminal 1 to individual branches 
by means of control terminal 6, low pass filter ("LPF") 23 for filtering out higher harmonic components 
of a transmission signal in the third system, and band pass filter 24 for passing a signal of receiving 
frequency band in the third system. Transmission terminal 20 and reception terminal 21 are connected 
externally to transmission circuits including transmission amplifier 25 and reception circuits including 
LNA 26 respectively in the like manner as the first exemplary embodiment, to constitute a 
communication device adoptable. for three communication systems. 

[0032] In Fig. 2A, band pass filters 1 1 and 24 comprise surface acoustic wave ("SAW") filters. 

[0033] Branching filter 12 employs SAW filters 13 and 14 for both of a transmission side and a 
reception side, and it uses third phase shift line 15 for impedance matching to achieve the function of 
branching and combining transmission and reception signals of a second communication system. 

[0034] SP4T switch 22 is controlled by a voltage applied to control terminal 6, to switch the connection 
of antenna terminal 1 to any of transmission terminal 2, transmission terminal 20, reception terminal 3 
and reception terminal 21 by making selection of any of transmission and reception modes in the first 
communication system, and transmission and reception modes in the third communication system. 

[0035] First phase shift line 8 and SAW filter 1 1 are connected between SP4T switch 22 and reception 
terminal 3. 

[0036] Second phase shift line 9 is connected between SP4T switch 22 and first phase shift line 8, and 
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this second phase shift line 9 is in series connection to branching filter 12 for branching and combining 
transmission and reception signals of the second communication system, which is then connected to 
transmission terminal 4 and reception terminal 5 as their respective external terminals. 

[0037] The second exemplary embodiment can be applied to a system, which uses TDMA method as the 
first and the third communication systems, and CDMA or FDMA as the second communication system. 

[0038] In consideration of frequency allocations for any of the communication systems, a transmission 
frequency band and a reception frequency band are set relatively close to each other in general, with a 
difference of approximately 5% between their center frequencies. In the communication system of the 
second exemplary embodiment, however, separation of frequencies is quite large between different 
systems as compared to the above, since individual systems are served in the widely spaced frequency 
bands. 

[0039] Therefore, SAW filter 1 1 of the first communication system in the second exemplary 
embodiment, has a passing characteristic with an attenuation band lying in a region of the transmission 
and reception frequencies of the second communication system. It thus shows a small value in real part 
(i.e. resistive component) of input impedance at these frequencies, which can be plotted in a region near 
a circle of real part = 0 in the Smith chart, and a reflection coefficient close to magnitude 1 in absolute 
value. On the other hand, branching filter 12 also has a passing characteristic with an attenuation band 
lying in a region of the transmission and reception frequencies of the first communication system, so 
that it shows a small value in real part (i.e. resistive component) of input impedance as measured from 
the side nearer to antenna terminal 1, which can be plotted in a region near the circle of real part = 0 in 
the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value (approx. 0.8 or 
greater). 

[0040] The present invention is devised in light of the above respects, that the module is constructed by 
connecting first phase shift line 8 in a manner to provide a sufficiently large (open-circuit) impedance in 
the frequencies of the second communication system when observed from point A shown in Fig. 2A 
toward reception terminal 3 through first phase shift line 8, and second phase shift line 9 in a manner to 
provide a sufficiently large (open-circuit) impedance in the frequencies of the first communication 
system when observed from the same point A toward transmission terminal 4 and reception terminal 5 
through second phase shift line 9, thereby making it operable in a combination of the two different first 
and second communication systems. 

[0041] In other words, adoption of the above structure makes it possible to receive a pilot signal 
transmitted from a base station of the first communication system and to control the communication 
device appropriately even when communication is being made with the second communication system, 
since a required control signal can be input to control terminal 6 to control SP4T switch 22 in a manner 
to make a connection between antenna terminal 1 and reception terminal 3 simultaneously for the signal 
received in the first communication system even in the midst of communication with the second 
communication system. 

[0042] The second exemplary embodiment can be applied to a compound terminal that uses a 
combination of, for instance, GSM 900 (transmission frequency of the terminal in a range of 880 to 915 
MHz, and receiving frequency in a range of 925 to 960 MHz) as the first communication system, W- 
CDMA (transmission frequency in a range of 1,920 to 1,980 MHz, and receiving frequency in a range of 
2,1 10 to 2,170 MHz) as the second communication system, and DCS (transmission frequency in a range 
of 1,710 to 1,785 MHz and receiving frequency in a range of 1,805 to 1,880 MHz) as the third 
communication system. In the communication system of this application, although the communication 
frequencies are comparatively close to each other especially between the second communication system 
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and the third communication system, use of SP4T switch 22 can achieve separation of the signals easily 
without increasing the transmission loss. 

[0043] Although what has been discussed in the second exemplary embodiment is an example equipped 
with phase shift lines 8 and 9, they may be replaced with diplexer 40 as shown in Fig. 2B. Use of 
diplexer 40 can provide stable performance because it is not dependent on input impedance 
characteristics of SAW filter 1 1 and branching filter 12. 

[0044] In addition, as a modified structure of the second exemplary embodiment, the module may be 
composed with SP3T switch 34 in place of SP4T switch 22, with the addition of diplexer 40 connected 
to SP3T switch 34 as shown in Fig. 2C. This structure can provide more stable performance since 
operation of diplexer 40 is not dependent on the input impedance characteristics of SAW filter 1 1 and 
branching filter 12. This structure also allows use of more simplified switch as compared to the 
structures of Fig. 2A and Fig. 2B. In other words, the SP4T switch can be replaced with the SP3T switch 
to simplify the switching circuit. When the SP3T switch is composed of GaAs-IC; for instance, it can 
reduce a size of the chip, lower the transmission loss, and reduced the cost while realizing downsizing of 
the module, since it decreases a number of ports of the IC to be tested before the shipment. 

[0045] Moreover, this module may be so constructed as not to include SAW filter 1 1 and branching 
filter 12 in the circuit structures shown in Fig. 2B and Fig. 2C. 



(Third Exemplary Embodiment) 



[0046] The third exemplary embodiment is described hereinafter with reference to the drawings. 

[0047] Fig. 3A is a circuit block diagram of a high-frequency compound switch module according to the 
third exemplary embodiment. 

[0048] Description will be skipped of any parts of the structure in Fig. 3A that are analogous to the first 
and the second exemplary embodiments. 

[0049] The high-frequency compound switch module comprises transmission terminal 20 common to a 
third and a fourth communication systems, LPF 10 for filtering out higher harmonic components 
contained in a third and a fourth transmission signals, reception terminal 27 in the fourth communication 
system, SP5T (i.e. single-pole quintuple-throw type) switch 28 for switching connection of antenna 
terminal 1 to individual branches by means of control terminal 6, and band pass filter 29 for passing a 
signal of receiving frequency band of the fourth communication system. Transmission terminal 20 and 
reception terminal 27 are connected externally to transmission amplifier 25 and LNA 30 respectively in 
the like manner as the second exemplary embodiment, to constitute a communication device adoptable 
for the four communication systems. 

[0050] When surface acoustic wave ("SAW') filters are used for band pass filters 1 1, 24 and 29 in Fig. 
3 A, branching filter 12 is also provided with SAW filters 13 and 14 for both the transmission side and 
the reception side, in addition to third phase shift line 15 for impedance matching, to accomplish the 
function of branching and combining transmission and reception signals of the second communication 
system. 

[0051] SP5T switch 28 is controlled by a voltage applied to control terminal 6 to switch the connection 
of antenna terminal 1 to any of transmission terminal 2, transmission terminal 20, reception terminal 3, 
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reception terminal 21 and reception terminal 27, so as to make a selection of any of transmission and 
reception modes in the first communication system, transmission and reception modes in the third 
communication system, and transmission and reception modes in the fourth communication system. 

[0052] First phase shift line 8 and SAW filter 1 1 are connected between SP5T switch 28 and reception 
terminal 3. Second phase shift line 9 is connected between SP5T switch 28 and reception terminal 5. 
Second phase shift line 9 is connected in series to branching filter 12 for branching and combining 
transmission and reception signals of the second communication system, which is then connected to 
transmission terminal 4 and reception terminal 5 as their respective external terminals. 

[0053] The third exemplary embodiment can be applied to a system, which uses TDM A method as the 
first, third, and fourth communication systems, and CDMA or FDMA as the second communication 
system. 

[0054] In consideration of frequency allocations for any of the communication systems, a transmission 
frequency band and a reception frequency band are set relatively close to each other in general, with a 
difference of approximately 5% between their center frequencies. In the communication system 
discussed in the third exemplary embodiment, however, separation of frequencies is quite large between 
different systems as compared to the above, since individual systems are served in the widely spaced 
frequency bands. 

[0055] Therefore, SAW filter 1 1 of the first communication system in the third exemplary embodiment 
has a passing characteristic with an attenuation band lying in a region of the transmission and reception 
frequencies of the second communication system. It thus shows a small value in real part (i.e. resistive 
component) of input impedance at these frequencies, which can be plotted in a region near a circle of 
real part = 0 in the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value. 

[0056] On the other hand, branching filter 12 also has a passing characteristic with an attenuation band 
lying in a region of the transmission and reception frequencies of the first communication system, so 
that it shows a small value in real part (i.e. resistive component) of input impedance as measured from 
the side nearer to antenna terminal 1, which can be plotted in a region near the circle of real part = 0 in 
the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value (approx. 0.8 or 
greater). 

[0057] The present invention is devised in light of the above respects, that the module is constructed by 
connecting first phase shift line 8 in a manner to provide a sufficiently large (open-circuit) impedance in 
the frequencies of the second communication system when observed from point A shown in Fig. 3A 
toward reception terminal 3 through first phase shift line 8, and second phase shift line 9 in a manner to 
provide a sufficiently large (open-circuit) impedance in the frequencies of the first communication 
system when observed from the same point A toward transmission terminal 4 and reception terminal 5 
through second phase shift line 9, thereby making it operable in the combination of the two different 
first and second communication systems. 

[0058] Adoption of the above structure makes it possible to receive a pilot signal transmitted from a 
base station of the first communication system and to control the communication device appropriately 
even when communication is. being made with the second communication system, since a desired 
control signal can be input to control terminal 6 to control SP5T switch 28 in a manner to make a 
connection between antenna terminal 1 and reception terminal 3 simultaneously for the signal received 
in the first communication system even in the midst of communication with the second communication 
system. 
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[0059] The third exemplary embodiment can be applied to a compound terminal that uses a combination 
of, for instance, GSM 900 (transmission frequency of the terminal in a range of 880 to 915 MHz, and 
receiving frequency in a range of 925 to 960 MHz) as the first communication system, W-CDMA 
(transmission frequency in a range of 1,920 to 1,980 MHz, and receiving frequency in a range of 2,1 10 
to 2,170 MHz) as the second communication system, DCS (transmission frequency in a range of 1,710 
to 1,785 MHz and receiving frequency in a range of 1,805 to 1,880 MHz) as the third communication 
system, and GSM service in the United States which uses the PCS frequency band (transmission 
frequency in a range of 1,850 to 1,910 MHz and receiving frequency in a range of 1,930 to 1,990 MHz) 
as the fourth communication system. In the communication system of the above application, although 
the communication frequencies are comparatively close to one another especially among the second, the 
third and the fourth communication systems, use of SP5T switch 28 can achieve separation of the 
signals easily without increasing the transmission loss. 

[0060] Although what has been discussed in the third exemplary embodiment is an example having 
phase shift lines 8 and 9, they may be replaced with diplexer 40 as shown in Fig. 3B. Use of diplexer 40 
can provide stable performance because it is not dependent upon input impedance characteristics of 
SAW filter 1 1 and branching filter 12. 

[0061] In addition, as a modified structure of the third exemplary embodiment, the module may be 
composed with SP4T switch 22 in place of SP5T switch 28, with the addition of diplexer 40 connected 
to SP4T switch 22 as shown in Fig. 3C. This structure can provide more stable performance since 
operation of diplexer 40 is not dependent on the input impedance characteristics of SAW filter 1 1 and 
branching filter 12. This structure also allows use of rather simplified switch as compared to the 
structures of Fig. 3 A and Fig. 3B. In other words, the SP5T switch can be replaced with the SP4T switch 
to simplify the switching circuit. When the switch is composed of GaAs-IC, for instance, it can reduce a 
size of the chip, lower the transmission loss, and reduced the cost while realizing downsizing of the 
module, since it decreases a number of ports of the IC to be tested before the shipment. 

[0062] Moreover, this module may be so constructed as not to include SAW filter 1 1 and branching 
filter 12 in the circuit structures shown in Fig. 3B and Fig. 3C. 



(Fourth Exemplary Embodiment) 



[0063] Description is provided hereinafter of the fourth exemplary embodiment with reference to Fig. 4. 

[0064] Fig. 4 is a circuit block diagram of a high-frequency compound switch module according to the 
fourth exemplary embodiment. 

[0065] Description will be skipped of any parts of the structure in Fig. 4 that are analogous to the first 
through the third exemplary embodiments. 

[0066] SPST (single-pole single-throw type) switch 3 1 is connected to antenna terminal 1 in parallel 
with SP4T switch 22 to turn on/off a second communication system. 

[0067] The fourth exemplary embodiment represents a high-frequency compound switch module 
adaptable to three communication systems similar to that of the second exemplary embodiment. 

[0068] In Fig. 4, band pass filters 1 1 and 24 comprise surface acoustic wave ("SAW") filters, and 
branching filter 12 employs SAW filters 13 and 14 for both of a transmission side and a reception side, 
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and third phase shift line 15 for impedance matching, to achieve the function of branching and 
combining transmission and reception signals of the second communication system. SP4T switch 22 and 
SPST switch 31 are controlled individually by a voltage applied to control terminal 6, for selection 
between transmission and reception modes in the first communication system, between transmission and 
reception modes in the third communication system, and switching on/off of a connection in the second 
communication system. 

[0069] SP4T switch 22 operates in a manner to make connection of antenna terminal 1 to any of 
transmission terminal 2, transmission terminal 20, reception terminal 3 and reception terminal 21. SP4T 
switch 22 has first phase shift line 8 and SAW filter 1 1 connected to one side leading to reception 
terminal 3. SPST switch 31 has branching filter 12 connected at one side for branching and combining 
transmission and reception signals of the second communication system, which is then connected to 
transmission terminal 4 and reception terminal 5 as their respective external terminals. 

[0070] Thus, the fourth exemplary embodiment can be applied to a communication system, which uses 
TDMA method as the first and third communication systems, and CDMA or FDMA as the second 
communication system. 

[0071] In consideration of frequency allocations for any of the communication systems, a transmission 
frequency band and a reception frequency band are set relatively close to each other in general, with a 
difference of approximately 5% between their center frequencies. In the communication system 
discussed in the fourth exemplary embodiment, however, separation of frequencies is quite . large 
between different systems as compared to the above, since individual systems are served in the widely 
spaced frequency bands. 

[0072] Therefore, SAW filter 1 1 of the first communication system in the fourth exemplary embodiment 
has a passing characteristic with an attenuation band lying in a region of the transmission and reception 
frequencies of the second communication system. It thus shows a small value in real part (i.e. resistive 
component) of input impedance at these frequencies, which can be plotted in a region near a circle of 
real part = 0 in the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value. On 
the other hand, branching filter 12 also has a passing characteristic with an attenuation band lying in a 
region of the transmission and reception frequencies of the first communication system, so that it shows 
a small value in real part (i.e. resistive component) of input impedance as measured from the side nearer 
to antenna terminal 1, which can be plotted in a region near the circle of real part = 0 in the Smith chart, 
and a reflection coefficient close to magnitude 1 in absolute value (approx. 0.8 or greater). 

[0073] The present invention is devised in light of the above respects, that the module is constructed by 
connecting first phase shift line 8 in a manner to provide a sufficiently large (open-circuit) impedance in 
the frequencies of the second communication system when observed from point A shown in Fig. 4 
toward reception terminal 3 through SP4T switch 22 and first phase shift line 8, and second phase shift 
line 9 in a manner to provide a sufficiently large (open-circuit) impedance in the frequencies of the first 
communication system when observed from the same point A toward transmission terminal 4 and 
reception terminal 5 through SPST switch 31 and second phase shift line 9, thereby making it operable 
in the combination of the two different first and second communication systems. 

[0074] In other words, adoption of the above structure makes it possible to receive a pilot signal 
transmitted from a base station of the first communication system and to control the communication 
device appropriately even when communication is being made with the second communication system, 
since a required control signal can be input to control terminal 6 to control SP4T switch 22 and SPST 
switch 3 1 in a manner to make a connection between antenna terminal 1 and reception terminal 3 
simultaneously for the signal received in the first communication system even in the midst of 
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communication with the second communication system. 

[0075] The fourth exemplary embodiment can be applied to a compound terminal that uses a 
combination of, for instance, GSM 900 (transmission frequency of the terminal in a range of 880 to 915 
MHz, and receiving frequency in a range of 925 to 960 MHz) as the first communication system, W- 
CDMA (transmission frequency in a range of 1,920 to 1,980 MHz, and receiving frequency in a range of 
2,1 10 to 2,170 MHz) as the second communication system, and DCS (transmission frequency in a range 
of 1,710 to 1,785 MHz and receiving frequency in a range of 1,805 to 1,880 MHz) as the third 
communication system. In the communication system of this application, although the communication 
frequencies are comparatively close to each other especially between the second communication system 
and the third communication system, use of SPST switch 31 can achieve separation of the signals easily 
without increasing the transmission loss. 

(Fifth Exemplary Embodiment) 

[0076] Description is provided hereinafter of the fifth exemplary embodiment with reference to Fig. 5. 

[0077] Fig. 5 is a circuit block diagram of a high-frequency compound switch module according to the 
fifth exemplary embodiment. 

[0078] Description will be skipped of any parts of the structure in Fig. 5 that are analogous to the first 
through the fourth exemplary embodiments. 

[0079] This exemplary embodiment composes a communication device adaptable to four 
communication systems in all, as similar to that of the third exemplary embodiment. 

[0080] In Fig. 5, band pass filters 1 1, 24 and 29 comprise surface acoustic wave ("SAW") filters. 

[0081] Branching filter 12 employs SAW filters 13 and 14 for both of a transmission side and a 
reception side, and third phase shift line 15 for impedance matching, to achieve the function of 
branching and combining transmission and reception signals of the second communication system. 

[0082] SP5T switch 28 and SPST switch 31 are controlled by a voltage applied to control terminal 6, for 
selection between transmission and reception modes in the first communication system, between 
transmission and reception modes in the third communication system, between transmission and 
reception modes in the fourth communication system, and switching on/off of a connection in the 
second communication system. SP5T switch 28 operates in a manner to make connection of antenna 
terminal 1 to any of transmission terminal 2, transmission terminal 20, reception terminal 3, reception 
terminal 21 and reception terminal 27. 

[0083] First phase shift line 8 and SAW filter 1 1 are connected between SP5T switch 28 and reception 
terminal 3. Second phase shift line 9 and branching filter 12 for branching and combining transmission 
and reception signals of the second communication system are connected to SPST switch 31, and 
branching filter 12 is lead to transmission terminal 4 and reception terminal 5 as their respective external 
terminals. 

[0084] In the fifth exemplary embodiment, the module can be applied to a communication system, 
which uses TDMA method as the first, the third and the fourth communication systems, and CDMA or 
FDMA as the second communication system. 
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[0085] In consideration of frequency allocations for any of the communication systems, a transmission 
frequency band and a reception frequency band are set relatively close to each other in general, with a 
difference of approximately 5% between their center frequencies. In the communication system 
discussed in the fifth exemplary embodiment, however, separation of frequencies is quite large between 
different systems as compared to the above, since individual systems are served in the widely spaced 
frequency bands. 

[0086] Therefore, SAW filter 1 1 of the first communication system in the fifth exemplary embodiment 
has a passing characteristic with an attenuation band lying in a region of the transmission and reception 
frequencies of the second communication system. It thus shows a small value in real part (i.e. resistive 
component) of input impedance at these frequencies, which can be plotted in a region near a circle of 
real part = 0 in the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value. 

[0087] On the other hand, branching filter 12 also has a passing characteristic with an attenuation band 
lying in a region of the transmission and reception frequencies of the first communication system, so 
that it shows a small value in real part (i.e. resistive component) of input impedance as measured from 
the side nearer to antenna terminal 1 , which can be plotted in a region near the circle of real part = 0 in 
the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value (approx. 0.8 or 
greater). 

[0088] The present invention is devised in light of the above respects, that the module is constructed by 
connecting first phase shift line 8 in a manner to provide a sufficiently large (open-circuit) impedance in 
the frequencies of the second communication system when observed from point A shown in Fig. 5 
toward reception terminal 3 through SP5T switch 28 and first phase shift line 8, and second phase shift 
line 9 in a manner to provide a sufficiently large (open-circuit) impedance in the frequencies of the first 
communication system when observed from the same point A toward transmission terminal 4 and 
reception terminal 5 through SPST switch 31 and second phase shift line 9, thereby making it operable 
in the combination of the two different first and second communication systems. 

[0089] In other words, adoption of the above structure makes it possible to receive a pilot signal 
transmitted from a base station of the first communication system and to control the communication 
device appropriately even when communication is being made with the second communication system, 
since a required control signal can be input to control terminal 6 to control SP5T switch 28 and SPST 
switch 3 1 in a manner to make a connection between antenna terminal 1 and reception terminal 3 
simultaneously for the signal received in the first communication system even in the midst of 
communication with the second communication system. 

[0090] The fifth exemplary embodiment can be applied to a compound terminal that uses a combination 
of, for instance, GSM 900 (transmission frequency of the terminal in a range of 880 to 915 MHz, and 
receiving frequency in a range of 925 to 960 MHz) as the first communication system, W-CDMA 
(transmission frequency in a range of 1,920 to 1,980 MHz, and receiving frequency in a range of 2,1 10 
to 2,170 MHz) as the second communication system, DCS (transmission frequency in a range of 1,710 
to 1,785 MHz and receiving frequency in a range of 1,805 to 1,880 MHz) as the third communication 
system, and GSM service in the United States which uses the PCS frequency band (transmission 
frequency in a range of 1,850 to 1,910 MHz and receiving frequency in a range of 1,930 to 1,990 MHz) 
as the fourth communication system. In the communication system of the above application, although 
the communication frequencies are comparatively close to one another especially among the second, the 
third and the fourth communication systems, use of SPST switch 31 can achieve separation of the 
signals easily without increasing the transmission loss. 
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(Sixth Exemplary Embodiment) 

[0091] Description is provided hereinafter of the sixth exemplary embodiment with reference to Fig. 6. 

[0092] Fig. 6 is a circuit block diagram of a high-frequency compound switch module according to the 
sixth exemplary embodiment. 

[0093] Description will be skipped of any parts of the structure in Fig. 6 that are analogous to the first 
through the fifth exemplary embodiments. The high-frequency compound switch module comprises 
diplexer 32 connected to antenna terminal 1 for branching and combining signals of a first 
communication system as well as signals of a second and third communication system, SPDT switch 33 
for switching between transmission and reception modes of the first communication system, and SP3T 
(single-pole triple-throw type) switch 34 for switching between transmission and reception modes of the 
third communication system and also for turning on/off the second communication system. This sixth 
exemplary embodiment constitutes a communication device adoptable for three communication systems. 

[0094] In Fig. 6, band pass filters 1 1 and 24 comprise surface acoustic wave ("SAW") filters, and 
branching filter 12 employs SAW filters 13 and 14 for both of a transmission side and a reception side. 
It shows an example which uses third phase shift line 15 for impedance matching to achieve the function 
of branching and combining the transmission and reception signals of the second communication 
system. 

[0095] SPDT switch 33 and SP3T switch 34 are controlled individually by a voltage or the like applied 
to control terminal 6, for a selection between transmission and reception modes in the first 
communication system, and between transmission and reception modes in the third communication 
system, in a manner to make connection of antenna terminal 1 to any of transmission terminal 2, 
transmission terminal 20, reception terminal 3 and reception terminal 21; after the signals are either 
branched or combined by branching filter 12. 

[0096] SPDT switch 33 has first phase shift line 8 and SAW filter 1 1 connected to one side leading to 
reception terminal 3, and SP3T switch 34 has branching filter 12 for branching and combining 
transmission and reception signals of the second communication system connected to one of connection 
terminals. Branching filter 12 is then connected to transmission terminal 4 and reception terminal 5 as 
the respective external terminals. 

[0097] Thus, the sixth exemplary embodiment can be applied to a communication system, which uses 
TDMA method as the first and third communication systems, and CDMA or FDMA as the second 
communication system. 

[0098] In consideration of frequency allocations for any of the communication systems, a transmission 
frequency band and a reception frequency band are set relatively close to each other in general, with a 
difference of approximately 5% between their center frequencies. In the communication system 
discussed in this sixth exemplary embodiment, however, separation of frequencies is quite large between 
different Systems as compared to the above, since individual systems are served in the widely spaced 
frequency bands. 

[0099] Therefore, SAW filter 1 1 of the first communication system in the sixth exemplary embodiment 
has a passing characteristic with an attenuation band lying in a region of the transmission and reception 
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frequencies of the second communication system. It thus shows a small value in real part (i.e. resistive 
component) of input impedance at these frequencies, which can be plotted in a region near a circle of 
real part = 0 in the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value. 

[0100] On the other hand, branching filter 12 also has a passing characteristic with an attenuation band 
lying in a region of the transmission and reception frequencies of the first communication system, so 
that it shows a small value in real part (i.e. resistive component) of input impedance as measured from 
the side nearer to antenna terminal 1, which can be plotted in a region near the circle of real part = 0 in 
the Smith chart, and a reflection coefficient close to magnitude 1 in absolute value (approx. 0.8 or 
greater). 

[0101] The present invention is devised in light of the above respects, that the module is constructed by 
connecting first phase shift line 8 in a manner to provide a sufficiently large (open-circuit) impedance in 
the frequencies of the second communication system when observed from antenna terminal 1 toward 
reception terminal 3 through first phase shift line 8, and second phase shift line 9 in a manner to provide 
a sufficiently large (open-circuit) impedance in the frequencies of the first communication system when 
observed from antenna terminal 1 toward transmission terminal 4 and reception terminal 5 through 
diplexer 32, SP3T switch 34 and second phase, shift line 9, under the condition that SPDT switch 33 is 
set to reception terminal 3 side and SP3T switch 34 is set to transmission terminal 4 and reception 
terminal 5 side of the second communication system in Fig. 6, thereby making it operable in the 
combination of the two different first and second communication systems. 

[0102] In other words, adoption of the above structure makes it possible to receive a pilot signal 
transmitted from a base station of the first communication system and to control the communication 
device appropriately even when communication is being made with the second communication system, 
since a required control signal can be input to control terminal 6 to control SPDT switch 33 and SP3T 
switch 34 in a manner to make a connection from antenna terminal 1 to reception terminal 3 
simultaneously for the signal received in the first communication system even in the. midst of 
communication with the second communication system. 

[0103] The sixth exemplary embodiment can be applied to a compound terminal that uses a combination 
of, for instance, GSM 900 (transmission frequency of the terminal in a range of 880 to 915 MHz, and 
receiving frequency in a range of 925 to 960 MHz) as the first communication system, W-CDMA 
(transmission frequency in a range of 1,920 to 1,980 MHz, and receiving frequency in a range of 2,1 10 
to 2,170 MHz) as the second communication system, and DCS (transmission frequency in a range of 
1,710 to 1,785 MHz and receiving frequency in a range of 1,805 to 1,880 MHz) as the third 
communication system. In the communication system of this application, although the communication 
frequencies are comparatively close to each other especially between the second communication system 
and the third communication system, use of SP3T switch 34 can achieve separation of the signals easily 
without increasing the transmission loss. 

[0104] In the above discussed first through sixth exemplary embodiments, the SPDT, SP3T, SP4T and 
SP5T type switches may be composed of FET switches made by GaAs process and the like and PIN 
diode switches. 

[0105] In addition, the BPF's connected to the reception terminals need not be limited only to the SAW 
filters as discussed above, but other types of BPF's such as those made of dielectric resonator can also 
provide the like advantage. 

[0106] Moreover, although the branching filter in the second communication system was described 
above as a structure having SAW filters, it may be composed of a combination of one filter using a 
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multilayer structure of dielectric material for any of transmission and reception filters and an SAW filter 
for the other one, a kind of branching filter composed of a multilayer structure of dielectric material for 
both the transmission and reception filters, another kind of branching filter composed of filters using 
coaxial resonator, and the like. 

[0107] Furthermore, although the structures described in the above first through sixth exemplary 
embodiments are provided with the low pass filters, they need not be included in the structure of this 
invention if a circuit for filtering out high harmonic spurious components is provided originally in the 
transmission circuit. 

[0108] The first to the third phase shift lines shown above in the first through the sixth exemplary 
embodiments can be configured of any of strip lines, micro-strip lines, coplanar lines, and the Similar 
type of transmission lines. Besides, the phase shift lines can also be configured of a pi -type lumped 
constant circuit as shown in Fig. 7. 

[0109] In any of the circuit structures described in the first through the sixth exemplary embodiments, 
the switches may be configured of monolithic IC, the filters may be composed using SAW filters, and 
most of the remaining circuits may be formed using an electrode pattern within a multilayer structure of 
dielectric material, as shown in Fig. 8 and Fig. 9, wherein SAW filter 36, switch IC 37 and chip 
component 38 are mounted on multilayer substrate 35 having input/output electrodes formed of side 
electrodes 39 or grid alley electrodes, thereby realizing the high-frequency compound switch module 
extremely compact. 

[0110] Adoption of the above structure can provide the high-frequency compound switch module, which 
is easy to manufacture, very compact and high performance, since it uses the. branching filter comprised 
of small SAW filters having a low loss in the passing band and a high attenuation over the frequencies 
outside the passing band, and the multilayer filter having an affinity to the peripheral circuits. 

[01 1 1] In addition, the module may be composed with terminals arranged as shown in Fig. 10, wherein 
antenna (ANT) terminal is located on an upper surface, and transmission side (GSM, DCS, W-CDMA- 
Tx) terminals and reception side (GSM, DCS, W-CDMA-Rx) terminals are centralized separately on the 
left to lower side area, and on the right to upper side area with respect to the antenna terminal, as viewed 
from top of the module. Accordingly, transmission circuits and reception circuits can be disposed to the 
left side and the right side respectively in this case, when they are connected to the module. Since an 
arrangement such as this example can avoid likelihood of performance degradation due to interaction 
between the transmission circuits and the reception circuits constructed on a motherboard (not shown), it 
provides the wireless terminal with superior performance. 

[0112] It is important that switch IC 37 comprising the module has a proper pin layout in order to 
achieve the advantage discussed above. This is evident from the fact that connections can be made very 
easily among terminals of switch IC 37, circuits such as LPF's composed in multilayer substrate 35, and 
SAW filters 36a and 36b, when switch IC 37 has the pin layout as shown in Fig. 10, in which 
transmission side ports are located around side 37a, an antenna port at side 37b, reception side ports 
around side 37c, and control terminal ports around side 37d. 

[0113] Thus, it has been made clear that pin layout of switch IC 37 is of great importance to the module 
shown in Fig. 10, which does not exhibit degradation in performance, is compact in size, and contributes 
to reliable operation of the transmission and reception circuits on the motherboard. 

[0114] Moreover, it is extremely desirable for the module to have an electrode pattern as shown in Fig. 
10 in order to further enhance the performance. That is, it is the first essential that all electrodes carrying 
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high-frequency signals shall be made smaller in size as compared to electrodes of the other purposes. 
The reason of this is to prevent influence of stray capacity. As the second essential, all electrodes located 
in the corners are to be enlarged as much as the space permits. This is for an improvement of physical 
strength of the module after mounted. The third essential is to dispose additional number of dummy 
electrodes for the same purpose. The dummy electrodes can decentralize a stress, to improve the 
physical strength. 

[01 15] In view of the above, the present invention is to provide the electrode structure and the terminal 
arrangement shown in Fig. 10. In other words, electrode 41b located in the corner is formed larger in 
size than the terminals used for carrying the high-frequency signals, by using it as an electrode 'for 
GND, or VDD (i.e. power supply for switch IC 37), or any of Ctrl-1 through Ctrl-3 (i.e. control terminal 
of switch IC 37). There are also dummy electrodes (which may be connected to grounding GND) 
provided additionally in a center space. 

[0116] These electrodes may be used as LGA electrodes to make this structure contributable to even 
further improvement for ease of mounting and reliability in strength of the terminals. Because of the 
above structure, provided here is the device which is extremely superior in mechanical reliability and 
high-frequency characteristics. 

[0117] In addition, this device may be covered with a metal cap (not shown) or coated with resin or the 
like material (not shown) to form a smooth top surface, thereby improving convenience of use when 
handled by a mounting machine equipped with suction device. 

[0118] The invention disclosed here is the high-frequency compound switch module featuring the 
structure comprising SAW filters that use bulk wave for both filters in the transmission and the 
reception lines. 

[0119] The above structure can provide the high-frequency compound switch module of high 
performance with even smaller size because it employs the branching filter comprising the small SAW 
filters using bulk wave, which have low loss in the passing band and high magnitude of attenuation over 
the outside frequencies. 

[0120] Moreover, this invention covers the high-frequency compound switch module featuring the 
structure comprising the first and second phase shift lines which include any of pi -type or T-type 
network having a line-to-ground capacitor and a series inductor, and pi -type or T-type network having a 
line-to-ground inductor and a series capacitor. 

[0121] The above structure can realizes the phase shift lines of low insertion losses with small deviation, 
and thereby it provides the high-frequency compound, switch module, which is easy to manufacture, 
small in size and high performance. 

[0122] Furthermore, this invention also covers the high-frequency compound switch module featuring 
the structure of circuit comprising any of an electrode pattern formed above a grounding pattern with a 
spacing of dielectric material and another electrode pattern formed next to a grounding pattern with a 
spacing of dielectric material therebetween. 

[0123] The above structure can realizes the phase shift lines of low insertion losses with small deviation, 
and thereby it provides the high-frequency compound switch module, which is easy to manufacture, 
small in size and high performance. 

[0124] This invention also covers the high-frequency compound switch module featuring the structure 
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wherein at least the first and the second phase shift lines in the circuit are formed with an electrode 
pattern inside the multilayer structure of dielectric material. 

[0125] The above structure makes possible to use LTCC (i.e. low temperature co-fired ceramics) as the 
dielectric base material in combination with the electrode pattern of silver or copper, to compose the 
circuit of low loss in the high-frequency bands. Furthermore, since the circuit can be composed three- 
dimensionally into the multilayer substrate, the high-frequency compound switch module can be made 
small in size and high performance. 

[0126] This invention also covers the high-frequency compound switch module featuring the structure 
wherein the switch unit and the filters are mounted on the multilayer substrate. 

[0127] The above structure comprises the major circuit formed inside the multilayer substrate, and that 
the filters and the switch unit not feasible to build into the multilayer substrate are mounted on the 
multilayer substrate. Since this structure makes use of the multilayer substrate as a substrate to complete 
electrical connections of the filters, switch unit and the other peripheral circuits, it can provide the high- 
frequency compound switch module easy to manufacture, small in size and high performance. 

[0128] Moreover, this invention is the high-frequency compound switch module adaptable for a number 
of communication systems, wherein the first, the third and the fourth communication systems are 
adapted to Time Division Multiple Access service, and the second communication system is adapted to 
one of Code Division Multiple Access and Frequency Division Multiple Access services. 

[0129] The above structure has the switch unit for switching between transmission and reception modes 
for the communication systems of Time Division Multiple Access service, and the filter for branching 
and combining transmission and reception signals for the communication system of Code Division 
Multiple Access and Frequency Division Multiple Access services. The invention can thus provide the 
antenna diplexer of small size and high performance, yet adaptable to the multiple number of 
communication systems that has been hitherto considered difficult to attain. 

[0130] Furthermore, this invention covers a communication terminal featuring the above high-frequency 
compound switch module connected with an antenna, a transmission circuit, and a reception circuit. 

[0131] Adoption of the above structure provides the communication terminal with capability of using a 
multiple number of communication systems. In addition, since the high-frequency compound switch 
module has a small loss and small size, it can reduce amount of electric current during transmission and 
prevent a reception signal from being decreased, thereby providing the communication terminal with a 
prolonged operational time for telephone communication and high receiving sensitivity beside the small 
size. 

[0132] As has been obvious from the above, this invention can realize the high-frequency compound 
switch module of small size and high performance with capability of adapting to the plurality of 
different communication systems. 

INDUSTRIAL APPLICABILITY 



[0133] The present invention relates to a high-frequency compound switch module adaptable for a 
mobile communication device such as a handy phone and the like, and a communication terminal using 
the same. The invention also provides an antenna diplexer of small size, high performance, and 
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adaptable to a number of different communication systems. 

The EPO does not accept any responsibility for the accuracy of data and information originating from 
other authorities than the EPO; in particular, the EPO does not guarantee that they are complete, up-to- 
date or fit for specific purposes. Claims not available for WO 03036806 (Al) 

Claims of corresponding document: EP 1361668 (Al) Translate this text Claims Tree 

1 . A high-frequency compound switch module adaptable for at least two different communication 
systems, including a first communication system and a second communication system, 

said first communication system comprising: 

a switch unit for switching connection of a signal from an antenna to any of a transmission circuit and a 
reception circuit of said first communication system based on a signal from a control terminal; 
a filter provided on the reception circuit side, for filtering out a first reception signal; and 
a first phase shift line provided between said filter and said switch unit, and 
said second communication system comprising: 

a second phase shift line provided between said switch unit and said first phase shift line; and 

a branching filter provided in series to said second phase shift line for branching a signal from said 

second phase shift line into a second transmission signal and a second reception signal, 

wherein 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

2. A high-frequency compound switch module adaptable for at least three different communication 
systems, including a first communication system, a second communication system and a third 
communication system, 

said switch module having a switch unit for switching connection of a signal from an antenna to any of 
transmission circuits and reception circuits of said first and said third communication systems based on a 
signal from a control terminal, 
said first communication system comprising: 

a first filter provided on a first reception circuit side, for filtering out a first reception signal; and 
a first phase shift line provided between said first filter and said switch unit, 
said second communication system comprising: 

a second phase shift line provided between said switch unit and said first phase shift line; and 

a branching filter provided in series to said second phase shift line for branching a signal from said 

second phase shift line into a second transmission signal and a second reception signal, and 

said third communication system comprising: 

a terminal for connection of one end of said switch unit to a third transmission circuit; and 
a third filter for filtering out a third reception signal, 

wherein 

said switch unit also switches a third transmission signal and a third reception signal, and 

said switch module is capable of performing at least a receiving process of said first communication 
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system while performing transmission / reception with said second communication system. 

3. A high-frequency compound switch module adaptable for at least four different communication 
systems, including a first communication system, a second communication system, a third 
communication system and a fourth communication system, 

said switch module having a switch unit for switching connection of a signal from an antenna to any of 
transmission circuits and reception circuits of said first through said fourth communication systems 
based on a signal from a control terminal, 
said first communication system comprising: 

said switch unit for switching connection of the signal from said antenna to any of the transmission 
circuit and the reception circuit of said first communication system; 

a first filter provided on a reception circuit side for filtering out a first reception signal; and 
a first phase shift line provided between said first filter and said switch unit, 
said second communication system comprising: 

a second phase shift line provided between said switch unit and said first phase shift line; and 

a branching filter provided in series to said second phase shift line for branching a signal from said 

second phase shift line into a second transmission signal and a second reception signal, 

said third communication system comprising: 

a terminal for connection of one end of said switch unit to a third transmission circuit; and 
a third filter for filtering out a third reception signal, and 

said fourth communication system comprising: 

a terminal for connection to said third transmission circuit; and 
a fourth filter for filtering out a fourth reception signal, 

wherein 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

4. A high-frequency compound switch module adaptable for at least two different communication 
systems, including a first communication system and a second communication system, 

said switch module having a diplexer for branching a signal from an antenna and also combining 
transmission signals and reception signals of said first communication system and said second 
communication system, 

said first communication system comprising a switch unit for switching connection of a signal from said 
diplexer to one of a transmission circuit and a reception circuit of said first communication system based 
on a signal from a control terminal, and 

said second communication system comprising a branching filter for branching another signal from said 

diplexer into a second transmission signal and a second reception signal, 

wherein 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 
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5. A high-frequency compound switch module adaptable for at least three different communication 
systems, including a first communication system, a second communication system and a third 
communication systems, said switch module having: 

a first switch unit for switching connection of a signal from an antenna to any of transmission circuits 
and reception circuits of said first and said third communication systems based on a signal from a 
control terminal; and 

a diplexer connected to said first switch unit for combining and branching transmission signals and 
reception signals of said first communication system and said second communication system, 
said first communication system comprising a second switch unit for switching connection of a signal 
from said diplexer to one of a transmission circuit and a reception circuit of said first communication 
system based on a signal from the control terminal, 

said second communication system comprising a branching filter for branching another signal from said 
diplexer into a second transmission signal and a second reception signal, and 
said third communication system comprising: 

a terminal for connection of one end of said first switch unit to a third transmission circuit; and 
another terminal for connection of another end of said first switch unit to a third reception circuit, 

wherein 

said first switch unit also switches a third transmission signal and a third reception signal, and 
said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

6. A high-frequency compound switch module adaptable for at least four different communication 
systems, including a first communication system, a second communication system, a third 
communication system and a fourth communication system, said switch module having: 

a first switch unit for switching connection of a signal from an antenna to any of transmission circuits 
and reception circuits of said first and said fourth communication systems based on a signal from a 
control terminal; and 

a diplexer connected to said first switch unit for combining and branching transmission signals and 
reception signals of said first communication system and said second communication system, 
said first communication system comprising a second switch unit for switching connection of a signal 
from said diplexer to one of a transmission circuit and a reception circuit of said first communication 
system based on a signal from the control terminal, 

said second communication system comprising a branching filter for branching another signal from said 
diplexer into a second transmission signal and a second reception signal, 
said third communication system comprising: 

a terminal for connection of one end of said first switch unit to a third transmission circuit; and 
another terminal for connection of another end of said first switch unit to a third reception circuit, and 

said fourth communication system comprising: 

a terminal for connection of still another end of said first switch unit to a fourth transmission circuit; and 
another terminal for connection of yet another end of said first switch unit to a fourth reception circuit, 
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wherein 

said first switch unit also switches any of third and fourth transmission signals and third and fourth 
reception signals, and 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

7. A high-frequency compound switch module adaptable for at least three different communication 
systems, including a first communication system, a second communication system and a third 
communication system, 

said switch module having a first switch unit for switching connection of a signal from an antenna to 
any of transmission circuits and reception circuits of said first and said third communication systems 
based on a signal from a control terminal, 
said first communication system comprising: 

said first switch unit for also switching connection of a signal from the antenna to any of the 

transmission circuit and the reception circuit of said first communication system; 

a first filter provided on the reception circuit side, for filtering out a first reception signal; and 

a first phase shift line provided between said first filter and said first switch unit, 

said third communication system comprising: 

a terminal for connection of one end of said first switch unit to a third transmission circuit; and 
a third filter for filtering out a third reception signal, and 

said second communication system comprising: 

a second switch unit connected between said first switch unit and said antenna, for switching the signal 
from said antenna to any of a transmission circuit and a reception circuit of said second communication 
system based on a signal from the control terminal; 

a second phase shift line connected in series to said second switch unit; and 

a second branching filter connected in series to said second phase shift line for branching a second 

transmission signal and a second reception signal, 

wherein 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

8. A high-frequency compound switch module adaptable for at least four different communication 
systems, including a first communication system, a second communication system, a third 
communication system and a fourth communication system, 

said switch module having a first switch unit for switching connection of a signal from an antenna to 
any of transmission circuits and reception circuits' of said first, said third and said fourth communication 
systems based on a signal from a control terminal, 
said first communication system comprising: 

said first switch unit for switching connection of the signal from the antenna to any of the transmission 
circuit and the reception circuit of said first communication system; 

a first filter provided on a reception circuit side for filtering out a first reception signal; and 
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a first phase shift line provided between said first filter and said first switch unit, 
said third communication system comprising: 

a terminal for connection of one end of said first switch unit to a third transmission circuit; and 
a third filter for filtering out a third reception signal, 

said fourth communication system comprising: 

switching between a fourth transmission signal and a fourth reception signal with said first switch unit; 
a terminal for connection of another end of said first switch unit to a fourth transmission circuit; and 
a fourth filter for filtering out the fourth reception signal, and 

said second communication system comprising: 

a second switch unit connected between said first switch unit and said antenna, for switching the signal 
from said antenna to any of a transmission circuit and a reception circuit of said second communication 
system based on a signal from the control terminal; 

a second phase shift line connected in series to said second switch unit; and 

a second branching filter connected in series to said second phase shift line for branching a second 

transmission signal and a second reception signal, 

wherein 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

9. A high-frequency compound switch module adaptable for at least three different communication 
systems, including a first communication system, a second communication system and a third 
communication system, 

said switch module having a diplexer for splitting a signal from an antenna, 
said first communication system comprising: 

a first switch unit for switching connection of a signal from said diplexer to one of a transmission circuit 
and a reception circuit of said first communication system based on a signal from a control terminal; 
a first filter provided on the reception circuit side, for filtering out a first reception signal; and 
a first phase shift line provided between said first filter and said first switch unit, 
said third communication system comprising: 

a second switch unit for switching connection of another signal from said diplexer to one of a 
transmission circuit and a reception circuit of said third communication system based on a signal from 
the control terminal; 

a second filter provided on the reception circuit side, for filtering out a third reception signal; and 
a transmission terminal connected to a third transmission circuit, and 

said second communication system comprising: 

said second switch unit for switching the signal from said antenna to any of a transmission circuit and a 
reception circuit of said second communication system based on a signal from the control terminal; 
a second phase shift line connected in series to said second switch unit; and 
a second branching alter connected in series to said second phase shift line for branching a second 
transmission signal and a second reception signal, 
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wherein 

said switch module is capable of performing at least a receiving process of said first communication 
system while performing transmission / reception with said second communication system. 

10. The high-frequency compound switch module according to one of claim 1 through claim 3, wherein 
said switch module has: 

an impedance value equivalent to an open circuit in a frequency of said first communication system 
when measured at a point of connection between said first phase shift line and said second phase shift 
line toward transmission and reception circuits of said second communication system; and 
another impedance value equivalent to an open circuit in a frequency of said second communication 
system when measured at the same point of connection toward the transmission and the reception 
circuits of said first communication system. 

1 1 . The high-frequency compound switch module according to one of claim 1 through claim 3, further 
comprising a diplexer connected between said switch unit and a reception terminal of said first 
communication system and transmission and reception terminals of said second communication system, 
for combining and branching the transmission signal of said first communication system and the 
transmission signal and the reception signal of said second communication system, and 
eliminating said first filter for filtering out the reception signal of said first communication system and 
said branching filter for branching the transmission signal and the reception signal of said second 
communication system. 

12. The high-frequency compound switch module according to one of claim 4 and claim 5, wherein said 
switch module has: 

an impedance value equivalent to an open circuit in a frequency of said first communication system 
when measured from an antenna terminal toward transmission and reception circuits of said second 
communication system; and 

another impedance value equivalent to an open circuit in a frequency of said second communication 
system when measured from the antenna terminal toward the transmission and the reception circuits of 
said first communication system. 

13. The high-frequency compound switch module according to one of claim 1 through claim 9, further 
comprising a low pass filter connected to each of circuits between said switch unit and transmission 
terminals of said communication systems. 

14. The high-frequency compound switch module according to one of claim 1 through claim 9, wherein 
said branching filter in said second communication system comprises SAW filters disposed to both 
transmission and reception lines, and a third phase shift line for impedance matching connected between 
said SAW filters in said transmission and reception lines. 

15. The high-frequency compound switch module according to one of claim 1 through claim 9, wherein 
said branching filter in said second communication system comprises a filter composed of a multilayer 
structure of dielectric material disposed to one of transmission and reception lines, and an SAW filter 
disposed to the other of said lines. 
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16. The high-frequency compound switch module according to one of claim 1 through claim 9, wherein 
said branching filter in said second communication system comprises filters composed of multilayer 
structure of dielectric material disposed to both transmission and reception lines. 

17. The high-frequency compound switch module according to one of claim 1 through claim 9, wherein 
said branching filter in said second communication system comprises acoustic wave filters using bulk 
wave, disposed to both transmission and reception lines. 

18. The high-frequency compound switch module according to one of claim 1 through claim 6, wherein 
said first phase shift line and said second phase shift line comprise any of a pi -type network and T-type 
network having a line-to-ground capacitor and a series inductor, and a pi -type network and T-type 
network having a line -to-ground inductor and a series capacitor. 

19. The high-frequency compound switch module according to one of claim 1 through claim 9, wherein 
a circuit structure of said switch module comprises any of an electrode pattern formed on top of a 
dielectric material layer provided above a grounding pattern and another electrode pattern formed on a 
grounding pattern with a spacing of dielectric material therebetween. 

20. The high-frequency compound switch module according to one of claim 1 through claim 6, wherein 
at least said first phase shift line and said second phase shift line constituting a circuit of said switch 
module comprise an electrode pattern formed inside a multilayer structure of dielectric material. 

21. The high-frequency compound switch module according to one of claim 1 through claim 9, wherein 
said switch unit and said filter are mounted on a multilayer substrate. 

22. The high-frequency compound switch module according to one of claim 1 through claim 6, wherein 
said first communication system, said third communication system and said fourth communication 
system operate for Time Division Multiple Access service, and said second communication system 
operates for any of Code Division Multiple Access and Frequency Division Multiple Access services. 

23. A communication terminal comprising an antenna, a transmission circuit and a reception circuit 
connected to a high-frequency compound switch module recited in one of claim 1 through claim 9. 



file://C:\Documents and Settings\mstone\My Documents\EPOV3\WO03036806Al.html 



12/3/2010 



(i2)W»ia*ftttic»^LxT»iiis#LfcnBaijii 



(i9) nmu^mmm^m 

(43) SK&IMB 
2003 ^5fll 0 (01.05.2003) 




(10) 



mm* 



PCT 



WO 03/036806 Al 



(5i) mmmttm 7 : 

(21) HHSgtHJUS^: 

(22) HGgaJSIS : 

(25) aiRajsasii: 

(26) Hie^BBa)Wl5: 

(30) ffiffc}§T-*-£: 

SI 2001-326242 

2 

*#H 2001-375612 



H04B 1/44 

PCT/JP02/10992 
2002 *£10 £23 0 (23.10.2002) 



2001 *F10 £24 B (24.10.2001) JP 



2001 ^12 ft 10 B (10.12.2001) JP 

(71) BJJBA *T0)»*BrzOL^T;: teTI 

S^HttxC^tt (MATSUSHITA ELECTRIC INDUS- 
TRIAL CO., LTD.) [JP/JP]; T 571-8501 Zfcl&Jfr P^Krfi 
^Z^FIJl 1 0 0 6 S±fe Osaka (JP). 



(72) S6Hfl#; 

(75) SSK#/ffliSA r*Hfco^T<7)^;: ftM *6B 
(SATOH,Yuki) [JP/JP]; t 540-0038 *IKJfr *IKrtT * 
*IErt;ifcE§fflT 1 -4-1 1-602 Osaka (JP).^EHf^ 
tt (ISHIZAKI,Toshio) [JP/JP]; =r 658-0072 
F ffi mHIE El* 3-2-2-5 O 2 Hyogo (JP). Sffi 
Sffi ( YASUHO,Ta keo) [JP/JP]; =r 572-0051 Xl&Jfr ft 
MJHrtT iSffl 5-4 8-1 2 Osaka (JP). 

(74) ftJI A: S*f Ifclfel , ^(IWAHASHI,Fumio et ah); T 
571-8501 ABSiS Fl K TP * 1 O O 6 «*T 

mS**1*xE^1±rt Osaka (JP). 

(8i) jisn <nrt;: CN, JP, US. 

(84) JI^H (^J£«;: 3 — P (AT, BE, BG, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE, SK, TR). 

— BIBn£«R«* 



(54) Title: HIGH-FREQUENCY COMPOUND SWITCH MODULE AND COMMUNICATION TERMINAL USING IT 




O 



(57) Abstract: A high-frequency compound switch module which comprises a first communication system comprising a switch 
unit for switching the connection of a signal from an antenna to one of the transmission/reception circuits of the first communication 
system based on a signal from a control terminal, a filter for filtering out a first reception signal provided on a reception circuit side, 
and a first phase shift line provided between the filter and the switch unit, and a second communication system comprising a second 
phase shift line provided between the switch unit and the first phase shift line, and a branching filter provided in series with the 
second phase shift line, for branching a signal from the second phase shift line to a second transmission/reception signal, whereby at 
least reception processing by the first communication system is enabled during transmission/reception by the second communication 
system. 



WO 03/036806 Al IIIIIIIM 



2X?3- KSU*<te<DIH§fglzoL%rii, m%l§£?TZti& 



(57) 

•fcfkmv&Mfefe&T*^ yft^a-JHt IS 1 © iiffi :> 7 5^ A 

>y ^ sb t ^ « m m w k 19: # e> n fc m i © g fi m # £ at & r § 7 ^ 

frZtSLQ. % 2 <OI«y^f Ate. y 1 (D&mm& 

t <d m \z m ft *> n rc m, 2 0 ^ *g n ss t , ^2(D^+i^s§<fca:^j(c 

T5fc*<B#ifcSa>SfcO, M IB IB 2®IiyXfAOl§ii 
K , fu IB H 1 0li'>7fAO'J>/j:< £ t> S fl M 3 # pJ f B <h fc § c 



WO 03/036806 PCT/JP02/10992 



m m m 

zmmwim&X't v ^-^v ^ — ;p 43 £ n & /a ^ ^ a ^ * ^ 

it jft&flf 

5fi¥, 5" X -r- A *5 T « iP A#fc © id* # "5 ^ 

gfc #| & * to # If Id ^ & ifi M h tf ^ & G S M \Z 43 V> T , 9 

0 0 M H z ^ <h 1 8 0 OGHzf Sffl^fcIi'>XfA^IXS 
tit^D, Jin 2t U x ^. T ;i/ A > H <D 31 if & 8§ m * Tf3" *§ 
}:gA§nxU§= 01114, GSM (11 8 8 0 - 9 1 5 MH 
z , SI 9 2 5 - 9 6 0 MHz) /DCS (111710-17 
8 5MHz, Sil 8 0 5 - 1 8 8 0 MHz) ©fa7;WI>F 

1 0 1, liSSf 1 0 2, 1 0 3 ,g«*f 104iitfl05, 



WO 03/036806 PCT/JP02/10992 



1 0 7 , 1 0 8, ^tlftlGSM, D C S <D Mis im ^ <D m M 
%iffift&$&£;-r Z>fz® <D L P F 1 0 9, 1 1 0, ^n^tlGSM, 

Dcssi#*sia**tt5B-PF i i i, i i 2 , n ^ 

HGSMfeitfDC S0ggt)Di^X< ©fiJiS^ 1 1 3 
5 1 4Tl^JtlT^§. . 

BPF 1 1 1 > 1 1 2tlT, 09 A fc£ $ S ® ^ 7 <f )V $ (S 
AW) *SfflV^nT^5. ft: 43 , tSf Di^fflX-f yfl 0 7 
*5 <fc # 1 0 8 fi£ , tnfn, BWflilfl 1 3 43 <fc 1 1 4 ^ JD 
Stt£«JBE&£K:<k^T^g©^D#;SL£fT'5S PDT (Single 
10 Pole Dual Throw) 

£ S , 3t ft # ^ 1 0 2 43 «fc 1 0 3 Ctt, ^ ^ \z m m T > y° 
1 1 5 fecfcO? 116 SteC» £-r«.:@!flriHlBf#V Si<«©Sf 1 
0 4 & £ 1 0 5 \Z Ufl-ffi \Z L N A ( D — 7 -f X T > 7°) 1 1 7 

43 «j; xs i i 8&tacfe£t"*s«iaB&#^n^ng5iR$n, y > 
15 ft«f i o io^^cb, r^T^tfg&ttsn-r* 

3^§I3 tf^TS, CDMA (Code Division Multiple Access) 
^ X h^^^^^W^I«ffl-r§7t^^, WCDMAtGSMO.S 
XTAfc©*#*H5fc6l:tt, WCDMAOliUCGSM© 

25 f^tO^'&'fbtC^JSt"SCt)&«ffi5feft:^. 



WO 03/036806 PCT/JP02/10992 



» m <d m ^ 

i£ & « Jl ^ ^ ^ ^ - ;i/ t & o t , iioilv'XfAli, 7 

s ^ w ^ ^> ^ ^ ^ # m t -r § « ?s it x -r ^ ^ ^ v ^ - ;v 

0 1 Aft, 93 © ^ffi © IB 1 43 ** £ IS & p y # H t 

§ o 

Hi ctt, *fS0J5©l«©ffi5fil ic^^-SffiODHIS&yny^B! 
25 £ o 



WO 03/036806 



PCT/JP02/10992 



4 

in 2 b ft , * % m <d m m (o m m 2 \z & # % m <d m 7 n y 2 m 
121 2 c ft , ^mmo.mm^mtM 2 \z & # % m <d m 7 u y a m 

T 3d <5 0 

m 3 a ft , # m m <d mm <d m m 3 \z & vt % m g§ y u y ? m t & 
H3 b ft , ^ m m (D m m <d w m 3 \z & n % m <d 0 s& 7 u y z m 

T $> o 

si 5 ft , * ^§ w © m m <d m 5 \z & n m 7* p y z m -c & £ » 

EI 6 ft , * ^ <£> il © ?g IB 6 33 § 0 y n y % m "C & § o 
Tc 7 n >^ ^ m T & £ o 

s> 3=- z? — ;i/ 00 m-u m t? & & o 

EI9ft, *|H|(D^0i©iI(Dfli;felt§IMiI^X'f 
y z? 3. ;kd m 0 "C & & o 

mi Oft, *^0J©-€-(Dffi©^McD^SI^cfe^?>i«M^1g^X 

mi ift, ^^©iHmyny^Ei-e&^o 

f§ & t- & ^ & © s & © 
^ t ic , ^mm(D&mnomm\z-?^T , m % m ^ x m m r & □ 



WO 03/036806 



PCT/JP02/10992 



5 

( m m cd m m 1 ) 

mm <d mm 1 gi £ v e> mwr & <, 
m i a u v mm <d mm i \z & n & m m $t m& x -r v ^ ^ v =l - 

)V CD M ~f U v V m X 25 § o 
5 H 1 A V> T , iSM&£'&;Wy^ ; E> ? :x — T>5^± 
Wi=f-\. m 1 CD ^ ACDmm^^ 2 , i l ©yXrA©SlfS 
f 3, ^2©i/XfAfflilSf 4, fg2<D^XrrA<Z>Slf$3^ 
5, fif'J f|l ^ ^ 6 , SPDTX-f>yf 7, llClffil^S, fit 2 
© ^ *S Hi g§ 9 , Hi ©>-XT-A^^^?>^^fff^O«ii^^^$ 
10 m^~t & U— /^X7 4 (LPF) 10, f 1 ©i/XrAt^ 

0 1 A il^UT, §J|I5l7 ^ 1 1 tbT, #4$^®$c ( S 

AW) 7 4 %m^> 1 2 £Mf #K gfff#Jt % \Z S A 

15 W7^^^ 1 3*«k«l 4 4ffl^tli«. 

-r>H-^>x»^©fcJ6, n 3 cD&fflm$& 1 5 &m^xm 2 
s 0 mmm^ 2 &£zs 4\z\±Kfflizmmr >7° 1 6&£^i 7© 
20 (d-;<X7>^) 1 8*<k^i 9©$iieig^fi$nT^ 

sPDTx-ry5P7te, mi? «^ 6 in £ n & «j± ^ £ o t 
25 $p $ n , n 1 co x t- a 1 43 # £ m m . g it cd m d # ^ £ ff ^ > 



WO 03/036806 PCT/JP02/10992 



cfc 5 < o S P D T ^ f 7 ©gf 3 fflUS^ 1 

5 £ s fc , s p d t x -r y ^ 7 i # m m % 8 (D m \z « , n 2 © # 

II 1 © ^ 1 ltt , JglCD^X^AiL-TTDMA (Time 
10 Division Multiple Access) 7j ^ ffl V* 51 ft i/ X 5 s - A , % 2 <D 
i/X^A<hbTCDMA^>FDMA ( Frequency Division 
Multiple Access) & m^frMim >" &\ZMm~? % Z> a 

Mm&m£&m&m<D*fom$i§k<Dmu*n#no*>bmtii8i\z 
mnfc«ifc»:fi:«'xf'y-— tf x $ nt^§, l at 0 

>r ;i/ > l l <d m 2 cd ii m ~> x -r- A <d m S fe-ffl »[ Jfc \z & ft § it 

25 1 m\ZiE^Jjfr *>JL1t\1H > teSHBB (jgirCtt^) # 



WO 03/036806 PCT/JP02/10992 



8J^±)„ 

^ is §g » c <d & \z m g h , ^ i a \z & ^ x , m ^ b a j& ^ s 

5 H 1 <D®mm$& 8 S^lTgfSf 3 #J£Jlfc £#031 2 <DSI« 
X 5" A © J?8 ifc$c 43 # § -r > t° - ^ > x ^ + ^^c % < ( 18 ifc) 
&§<k5llI10||i^8§ilb, £ £ K: , |*| A ^ fg 2 

om i <Dmmis Ts'f- &<Dm$i$k\z&\-y > > x&-tftiz 

^&£f§l©S{f^X^A£fg2<2S{fi/X^A£ 

-rtsipt** ±&mm tt§ ^ ttws? 6 izmmommm n 

15 ®ffUT^^^^TfemiC0®{f^X^A©g{f{ff^(COViTft 

m &mmm\z&^T %m i <Dmm s s &ommm £ V m 

fr 5 £ <h 7^ T # £ „ 
20 7%&, S*lJg©^jilte, «^tfGSM 9 0 0 

: 88 0-9 1 5 M H z , §:mm%LWt: 9 25-960MHz) 
tWCDMA ($%Z3a<Dmim m$i%k : 1 9 2 0-1 9 8 0MHz, 

^mmm^i : 2 1 1 0-2 1 7 omhz) ©m-er^^j-^^Tjg 

25 s*U£©?£Ji 1 l^T #*@&!g§8:?3j;^9£ffl^/t 



WO 03/036806 



PCT/JP02/10992 



8 

m -a- \z ~d w t 7k h fc & , ii BtstJ:5ic, ^ -r y u ? u- 4 o 

£JBtAT'fe&V*o ^^l/^4 0&M^fc|^, SAW^^;V 
* 1 1 *5 «fctf#«Sg 1 20A*^f > tf-^>X#'I4^fe# L ft W 

5 $ & fc > II o^f ibt, |ici:sfj;5f:, ^ 

IlOia&i^ttSCtlckD, ^ -f "7° 1/ 57 If 4 0 D , s 

10 1 A^ilFi 1 B tlt^T, 12 0lii/XTAOlf^A°X^S 
^fiiTf 5. 21 n« S P D TX-f y ^ <£> SI 31 tl $1 0 . 5d 

15 HT«SAW7^^11 <££K#$tg§ 1 2 S^^ft^^v^ 

20 H2AH:, iiOil 2 ttsSSMk^'&^'f y 5??.*- 

K ^ & % & X fft^a-JHt fg 3 Olf ^XfAfc^tt 
20, 13 Ofiii/XfAfc*»5S««f 2 1, M 
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§SP4T (Single Pole 4 Throw) X-f 2 2, !3©yX 
(LPF) 2 3, m 3 © ->Xf Afc*^TS©f 
5 ^ 2 043j;tK§jf^^2 1 fC^n-^tl^Mff T > 7° 2 5 D & £ 

£ ft & o 

10 mW. (SAW) 7-fJ^lffl^T^5. 

^t^l 2tt, M ie M , f||JHHSAW7>fJ^13*j; 
1 4 & ffl ^>k°-^>XK"£cDfc<£©lil3C9# *B.«§ g§ 1 5 

15 SP4TX<»;f 22IJ, MfP3s^ 6 ^ ftJJn <k o 

T $!!1£P £ ft , Sl©®0->X^A g ft CO D # 

*i^!3 <D il ft >- X 7" A K & £ m , SM©^D#X.^tf-5 

d t \z <fc d t >^^-^^ i tmm^f 2 , IlSf 20, ^mtm 
^3, f ii^t 2 i ©|sin^tti$n§o 

20 SP4TX-f 2 2tSiSf 3CFICS, m I (D&ffim$& 
8tSAW7^^1 1 ^gl^tlT & o 

SP4T7^7f2 2 £ H 1 C9 # *B $S 8 id > % 2 CD # *I 
8&i&9^^^£ft. £CD^;ffi«9<hfg2CD®if^xerA<£i£S: 

25 tLT, IISf4iSISf 5l;fH^ftgi$nt^§. 
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MM (D MM 2 « , il*«ktf^3 0H|'>XfAtbTTDM 

D MA feb< «FDMA*fflViife'>XfAfcIfflT?*S. 

1^, fflfll '>XfA©Mt|T P£r— 5/ a > £ # ;t 3 £, -t <D 

m 2 r ^ v £ o m (D ^ 7, ^ at (D m WiWtmmfe . z.n\z& 

Lfc^-^T, HISCD^^2 \Z&tf%>M 1 (Dv-X^Aftl&ttS S 
10 AW7^J^ 1 1 0^2 0li5/Xf A©I§iMttfc*tt5 
il««rfttt«*«£fc: 0 , * © A ii -f > tT - ^ > X J2Hg& (ffitri 

X $ X 5P ^ - h © H g& = 0 © n \Z ifi £ ZL Z JC 

5. — ^mfc^^^l2(C*5V^T s b, fglO^X^A©^^: 
15 «fflS«[ft:*W*aia«rtt««K«t«: 0 , ^-©T^^^l 

Mfcifiv^^ a*<> tf-^>x (mmmzt) 

$ < > X ^ X ^ ^ — h (DmW>= 0 © H jfi ^ 21 %\Z$lW~$ Z> 

5> x -f a © m \z * ^ -r > tf - ^ > x # ± < ( n * ) 

©MUSS 9 ^LTilSf 4 tf 5 #J £ jl fc % 

25 © II 1 © ffi it 5/ X ^ A © M ^ i& & ^ > h° — ^ > X #S + # 
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it^t; b T 31 ffi ffl 3fe S. J; b & £ £ t? & s . 

it, l^l:7>ft«1 1 lt§ISf 3^ii§n§fcfe, fg 2 

io W&frSJittfT^S. 

& £> , ^ % O ^ ftg 2 « , ^lOli^XfAitT^^UGS 
M9 0 0 (ffi$Z<Dmmm$L$k : 8 8 0-9 1 5 M H z , 
Be : 9 2 5-9 6 0 MH z ), |2 ©115/7 5" A £ b T W C D M 
A(^*(Dm^^iS^: 1 9 2 0 - 1 9 8 0 MHz,giJ5tt : 
15 2 1 1 0-2 1 7 0MHz), I 3 ©M f A i tTD C S 
(*fi}5fc©jiHI«$&f&: 1710-1 785MHz, 
1 8 0 5 - 1 8 8 0MHz) ©I^SttO^TlffltS £ <fc #t 

±ia©aflr^7^Atc3gffl b 2 ©am 
v- x t\ a «h jg 3 © m m >- x fAo^-n^noif ^ # it & w 

20 jfigUTV^^, SP4TX'fy5 1 2 2S1^5CiTlIJg* 

^fe> * M © n 2 & ^ t ti , &mm$& 8 &&z$9 %m^fe 

£ T t> & V} 0 ^<7°V^D-4 0 ^ffiVifci^, SAW7^P 

25 ^ l 20A*-f>k , -^>x#ttl;fe#lft^ 
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it ® > g^bfcitt^lH^t^tf §o 

iI©fl20^itlT> 0 2Cfcijctj;5fcSP 
4 T X 7.f2.2©^t)0t:SP 3 TX'f 7f 3 4Sgit,. ^ 
-f 7° 1/ ^ If 4 0 £ S P 3 TXV 3 4JC^j^*r"s*I^T?'b«lt> 

0, SAW7^;i/^l 1 & J: r£#2£#g 1 2®AA^>H-y>X 

& , 02A^cfcClfEI2Btjt^T> tbn^X^^^UDffiH 
ft$n&fe©i&S. D, SP4T*6SP3Tit5i:i 

10 1fi T? # , X y 3=- tH Eg £ D ffi * & CD £ & D , 09 G a A s 

-icti^ifc^ttt f^^-rx*t/hs<» $ e> fc i c 

15 ibtiiSAW7^j^l 1 & «fctf#ifeSg 1 2 & S; & V> ^ a. 
mM<DWM 3 ) 

20 0 3 Att, ^^CD^^S^^tj-^SM^Ii-S-X-f-/^^^^- — 
Kit i§T^. 

«M^ ; ft'&X-r^^^^a:-;l/«> fg 3 * £ 4 CD S fl| ^ X 
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t &7? >^m J ? t (Dmm%ty D £ S P 5 T (Single Pole 5 
Throw) X-T y ^ 2 8, I4©lf '>XfAtfeViTSif ^§1 

Mjft^T 2 0^«fc^§««g^2 7 IC^n^ni§7>^2 5 £> £ 
L N A 3 0 ifi m m £ ft X , ^t4^(Dij|yXfAfcfglfc 

13 Ail^^Ttt, t^jIM? YJ^l 1, 2 4 *5 <fc t£ 2 9 « 

io (saw) 7 &m Kttm'Bt. 2\tmm 

S ffi #J £ *> \Z S A W 7 A )V ? 1 3 43 cfc I* 1 4 & ffl V* , <f > If 

SP 5 T7< 2 8 , fW»jB : ?6KlH3iinSns«BEfc«ko 

is X ^ & lz & ft Z> mm £ <D ® V lg & ft ^ , y y # ^ i 

2 7©faft#Mcfe^£ft^J;5KlIi< 0 
20 SP 5TZ-f y?2 8i§iSf 3i0Flf:ti, IS 1 <D&ffiM 
|8tSAW7^J^ll^|i^n5, £ £ fc, SP5TX-f 

i2©tffiI8&9ti2 0^XfA©ISil^$^t-'&tt 
£#$c£§ 1 2 7&*IttMfc&J&£ft^S&^^£ LT^MSS^ 
25 Sf 5tlftlftlil$}lT^§. 
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\t. GDMAH< SFDMASffl^fc^XfAClffltf §o 

l tit x , m mo mm 3 \z $> n m i cd a « ^ x t- a fc & # 
io §saw7^j^ i i (Dm 2 (Dwrn-s t^x i±<Dm^mmwiWi\z%> 

K:ftgT3 ! fc>CD£&r), K*f^^cD^MM-t?^^ « l £35^ -fit § 

15 |w| tl # $c 1 2 # V> T *> , ^lCDMffl^X^A©^ 

Sit ili!l^^§lji!|tt«il^i: & X) , ^C9T>7=-^-^^ 

/h £ < > X ^ X ^ - h CD§|g& = OCDR^ifi^^C^ t:tit§ 

*> © t & d v & » cd mnm x v> x \t i \zj&^w. & t% (® o . 

20 8 ^±), 

m H CD * » @ L , m 3 A & V> T > H ^ V fc A * £> 
miCD^^g^S5§8§^bT^{S^ J ?3M^^fct§CDS2CD31{i 
i/X^ACDji^ifc{c43tf£''f > tf-^>X^ + #*^< (PS^C) 

& 5 £ 5 n i cD^+i^{^8^^^b> $ e, k a jst & e» m 2 cd 



WO 03/036806 



PCT/JP02/10992 



15 

% < (mm) &5J;5l:»2 0^ffi*B9SSl»HlJi!6tS: 
^-ffc ITIII a** <fc 5 bfc £ £T? <fc S o 

ITSP 5 T X -f 7 f 2 8§a«t, 12 ©It^XrATIfi 

B#(^y>5 : -^-^ : ?ia:Sif^^ i 3^^^$n^feje), n 2 ©aft 

M900 (S*01IM$I: 8 8 0 - 9 1 5 MHz, gjg^t 
St : 9 2 5-9 6 0 MHz), g2 0l|->Xf AtLTWCDM 

15 A(S*Oll^St: 1 9 2 0-1 9 8 OMHz,gfMtt : 
2 1 1 0-2 1 7 OMHzK f 3 CDli^XfA<hlTDC S 
(i*OHI3tt : 1 7 1 0-1 7 8 5MHz, SMStfc : 
1 8 0 5 - 1 8 8 OMHz)^40i|yXTAiLT*B0P 
CSf ^^ffll^cGS Mij-t'X (^*0D3tfSM^m: 1 8 5 0 

20 -1910MHz, g.mm$L$t : 1 9 3 0 - 1 9 9 0 MHz) <D 

mufcm&fcu. tt:i2, ^ 3 * £ xsm 4 © a m ^ x ^ a <d 

25 £ ff 5 Jl t^§II;Tt?io 
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mm<DBM 3 \z&^x\t, ^mu^ 8 & £z$9 ^m^tc 

\z*d ^ ~c 5jk V frtf , S3B(;ifj;5l:, & <i V 9 it 4 o 

$ e> mffl<Dmi&3 <D&m tisT , 03 ct^ti^cs p 

5T7-f 7f 2 8 0ftt»5CSP4TX'f5/5 : 2 2 £ g ^ L , ^ 
0 £ S P4T7-fyf 2 2^^^f^^^Tfe^^ 
& ^ . ^©<fc5^1^it§rii;j;^ ^-f 7>^f 4 0 
10 0, SAW7^JH1 Ui^SSl 20X^1^ >i;-^>x 
# f£ f~ # L 75: ^ «fc 0 £ Jfc b 7c # ft & t# § £ £ j&t Tf ^ £ o £ 
Tc , H3A*cttfl3BiJt^T, ^^n^X-f-/^^cfcDffiB§ 
fc2n/c s b©£ft:£> 0 O^D, SP 5T)5^SP4TitS:i 
^ T # > X y ^ m & # 0 ffi m & <D h & D , WAtfGaAs 

15 - 1 c xmrft isfrm&izte, y^r^ x^^s < , $ 5 ic 1 c 

© ffi if I£ # - h 4> & < & 3 7c , /Mft^H D 3 x h 

£ 7c, 0 3 B & J: C ^ L 7c m « £> V> T , ^ ^ 3. - ;P 
HT»SAW7^^ 1 1 1 2 $^^^^^^3. 

20 -Jl'tlTfeS^o 
(^J£©3£ti 4 ) 
RT. ^JS0^^4^O^T, 04^#Ib^^^iH|t§ o 
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SPST (Single Pole Single Throw) X -f v 5=- 3 1 te> SP 
4TX^f 7?2 2 £M?iJ Id 7 ^x^SS^ 1 n-, B 2 CD 51 

I^XtA©ON/OFF§It5. 
5 &jfi©ES*B2£EI#|te, ^1 Jfi © ^ 18 4 , 3^CDffi^f^Xx-A 

BI4fc43V^T> ^^fflM^^;i/^l 1 * «fc 2 4 , # ft g| @ 
& (SAW) 7 £ ffl ^«tSl2«SlfiHW, ^fs#J£ *> 

15 §k im <D <0 W X. , »20liS/XfAfc*Jt50N/ 

SP4T7-fyf22tt, T^rtSfl t5t«^^2 , it ft 
Sf20, 8««f3i«):tfSfi«f 2 1©ji!rn*fc8*t5J; 
5 tC«< „ SP4TX-f7f 2 20f|Sf 3 ftfcttll <Z>#*B 
20 IK8 tSAW7^J^l l^Sft$tl5t*t, SPSTX^f 
y ^ 3 1 « , ^2©^ffiiH9 tB2©IfyXfA©lti 

n^nosnBHt^ 4 isiif 5 nxvi § „ 

T & % , HI©Il4Ttt, 31 1 33 cfc t£B 3 <D m » * ^ A 
25 tlTTDMA^^^ffl^fcyXfA, * 7c , f£ 2 © 31 {f :> 7^ 
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AtLTft CDMA!>L<«FDMA$ffl^fcIi^XfAI: 

^ fig 4 7? ^ l £ 5 & jbu @ © a At v' x t- a t © ^ ^ st m ps » > c 

bfe^ot, H M © m H 4 & S 3§ 1 ©ilfffS'T.^Atelcfett 

5SAW7^J^ l l ©i§2©M{§->x^A©aiig{fJ«iMc:fe 

io sasawft t& o ^© xti^ > tf teummn; 

fitft ^ ) #/h £ < , XSXft - h © ^1 g& = 0 © H jfi ^ <h £3 

£ § c — ^ > r^i $ k: # ^ s i 2 \z 3$ v> t t> / m i © m m ^ a 

£ %> £ D , RltltOi^tTV^Hl HJfi^tt^t^' ( 
0 . 8 ^_h) 0 

* 9! C © jfe (C M & Is , i4 C^^Ti^LfeA^^S S P 
20 4 TX-f^2 2 & cfc tfffl 1 © ^ ffi SIB & 8 & :fr L T g $B ^ 3 M 
^^7ti#©^2©®m>'XT-A©M^^lC^^ ; 5-r>b 0 -^> 
X«i + »^:t< (Wifc) 5 fell l ©^|£g& 8 £S£^L, 

2 S , ^A^*5SPSTX-fy?3 1 43 «k 2 © # ffi ^gg 
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5 itSSALTSP4T^^ yf2 2 ^i^S P S TX-f 7? 3 
USUI, S2(D51jf>'7.^A~rajSbX(/^^^T ! fe> fg 1 

io m^^^mh, f&z^&mmm&vfflffl&ffs z. i^ts. 

*3 > ii©il4tt, ilCli^XrAtl/T, 09 ;L « G 
SM900 (S*0lf^tt : 880-915MHz, SUJI 
Sfc : 9 2 5-9 6 0 MHz)>l2©il>/Xf^i:lTWCD 
MA ($m3i<Dmmm%LWt : 1 9 2 0 - 1 9 8 0MHz, ^ if M 
15 R : 2 1 1 0-2 1 7 0 MH z ), 13 Oliiv'XfAi tTD C 
S (^*©MffM^m: 1 7 1 0 - 1 7 8 5 MH Z< §|^tt : 

i 8 o 5 - i s 8 omhz) t V T^m^1^^\Z^) ^xmmT Z. 
£&X%, JhfBcDffifS ->X^AlC5®ffl VrcM&lZfe, ft \z H 2 & 
J: II 3 CD il m is X "r A <D ft © M <S M St ft J&* Jt tfc 65 ifi & b 
20 TV>3^\ SPSTX-fi/f3 1 ^ iTlia^til^ 

(HJfi^^Si 5 ) 

j^t, mm <d mm 5 iz-o^xm 5 &&mv & z> 0 

25 0HlK^D*;^0T2bS. 
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in 5 \z & u t > i ^ s 4 fc&w- §*i©i^i:d ^ 

iioi m 3 t iii *t , 4 -z> <d ii « 7s a tc: m.v fc m 

5 H5fc*HTS, f«I87^;^l 1, 2 4*J:tf2 9tt» 
(SAW) 7 4 & m^T\,* & 0 

Mffil 2 8, lii, Sii^feKSAW7>f J^l 3*<k 

10 |LT^§, 

SP5TX1'^2 8^i;«SPSTX^^3 1 « , $!l $P ^ 

^6 wjp $ n « flijBE <fc.o t mm £ n> ^ 1 © ji# ^ x ^ a 
* w- s ant , ^.mom^omx, i3©i«y^TAi:^^§if, 

15 tA*,j;C;^2 0livXf^C!)ON/OFFSffU, SP5T 
X -f v 5=- 2 8 f3: , 7>rtSf UilSf 2, gfiSf 2 0, 
S«^^3, g Is ^ ^ 2 1 &&X$g:mffiT 2 7 0firn#>fc8?l*$ 

n § «fc e> a < c 

SP5TX<yf 2 8iS«if 3 0lBIfcfi, B I <D&mm$& 
20 8 tSAW7>fj^l l^il$nt^§, SPSTX^fyf 3 

^••£$t-r££-^§5i 2#ii^^Wf HTiisf4t 

^JS©^SI5T8. Hi, i3^i^401iyXrAib 
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TS^CDMAfeKBFDMASfflUfcv-^fAfcilTftS. 
1^. If yXTA©JfIi7n^r--> 3 ^ CD 

{aatD5 %ggtjt^Wi®l/Ttg$tlTV^^\ HIS CD 

5 ^ tj 5 t ^ b «k -5 & sy m © ~> x t- a t cd ^ & ft m m \t z. n \z & 

b ^ o X > mm (D mm 5 }C & § i§ 1 © ii X x A £ & ft 

ssaw7^j^ i i (Dm 2 (Dmmis x^r &<Dm^mm%iikiz& 

n Slitttliig^ <fc & D ,fc?)AA -f > tf - *T > X « H §B( f£ 
10 irCtt^) *«/Jn$<, X $ X3^ - h ®^SB = 0 CD R 3fi V> t C 3 
CfiltSfeOtJiD, >K if ^ IK CD Ifi ^ fit T fc> & U 1 55 VWt £ 

15 1 fflfciSV^^ 6 JL£: A#-f > tf-^>X (3girL'ft#) ^ 

/Jn £ < , X$X?t - hcD^gP=0cDR(Cjfi^ii^-5}c#:8-r^. 

% cd t Y) . KMmwKDWiMm-e^ x \t 1 \zm % t & (mo. 

8 ^±)o 

# ^§ m H cd jfe * B b > ^ 5 £ * V> X m m b & A £ £ S P 
20 5 T7< ^/f2 tKfg 1 (D^fSHES 8 S^LTSi*f 3i 

^^fci:^(D||2(D51{f>'X^ACDM^#:^*5tt?>-r>tf-^> 
X # + < (Wife) )5;§i5i:il©lffiI?&8§i^L, 

$ 5 £13 Aj&J&> £SPSTX-f>y^3 1 35<fcrjC|g 2 <D&ffim$& 9 
£ .b T ^ « ^ ^ 4 33 J; g te $ ^ 5 M & JL £ # © B 1 © 51 # 

25 x -T- a © m K ft & tt s -i y tf - y > x ^ + # \z ± # < ( m tie ) 



WO 03/036806 



PCT/JP02/10992 



22 

mtz & m i o m m ~s x ^ & t m 2 (D mm ^ x ^ 2± & m-s it v x m 

5 If P 5TX-( 75 : 2 8 *ilSSPSTX^ 3 

1 £ ffi m V > f§ 2 © Si X <x A T 51 « b T V* £ #2 T , S§ 1 

omm Ts^- A(D^mmn\z-D^T\t, mmizr >^^-m^ 1 £ 

& & , ^ © m m 5 , II ©ItyXfAilT, f!l ^_ fc£ G 
SM9 0 0 (£nt*©3^f^$E§c: 8 80-9 15MHz, g ft M 
M : 9 2 5-9 6 OMHz), 12 Oigy^rAilT, WC 
DMA (il*CD^{fM^ic: 1 9 2 0 - 1 9 8 0MHz, 
15 & & : 2 1 1 0-2 1 70MHz),i3©Ii'>XfAtbT, 
DCS (^CD^HfMiSifc: 1 7 1 0-1 785MHz, SiSM 
$t Ifc : 1 8 0 5-1 8 8 0 MHz),|4©I|yXf Atl'T, 
* ffl © P C SfS^l^fcGSM-^-HX (i*0lf^tt : 
1 850-1 910MHz, giJItt : 1930-1990M 

20 Hz) (Dm^^miz^^xmrn'r & z t^-v^ , .kteoiiw^x 

TAtIfflLfc^^r}C«, 11:12, fg 3 & ££JC|fl 4 OlivX 
fAO^n^tl0lli^tt^J;bt«fiIbTV^/!|5\ SP ST 

x-r y 5=- 3 i &m ^ % z t-vmmmtk&mjzts z tm < > m 
^(DfrM&ft ? z t&m^izx ^ % o 
25 (mM<Dmm6) 
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H6i4, si m <d m m q iz & n %> m m m m b- <i v ^ =e a. - ;i/ 

0 6 43 T , HlOfil^f, 5 43 T # 51 <D 4# Wt \Z "3 ^ 

its ^ *g x -r ^^t^a-jni,' 7>rt«f i 

5JSl©Ift'>7fAt*2*j;tfS3©Ii>'^f A0^«- 

DiA^ff 5 S PDT7^ 7^3 3, fg 3 ©Sff^X^AOig^: 
10 i0DDi^.*it;il2Oliv'XfA0ON/OFF$fT5 S 
P3T (Single Pole 3 Throw) X< 3 4TllStl, ^Jg 

15 ifc (SAW) 7 ^ *m 1 2 SflHW £ 

fe£SAW7^fJ^ 1 3*«fc^l 4$ffiUTti§. -f > tf — & > 
xm^O) fr&CDM 3 <DmmWi3& 1 5 $i^Tl2 ©IlyXr^ 

SPDTX|7f3 3*«fc^SP3U'f»;f 3 4li, tl 

20 na^Sf 6 ira £ n -s s je & £k: £ ^ tms^jTu niosi 
t- A *5 w- § si m . <d® y w 7L&ft^ ^ ^^^l/^t3 2i: 

• 5«£nfc&£, r >^^-^^ 1 tmmt®^ 2 , m« 

^^2 0, SfS^^3, 2 l©|ijn^llgl$n5j:5 

25 \ZWi< 0 
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SPDTX-f yf3 3©fflSf 3l!t:fi, % 1 CO^ffi^i^ 8 
iSAW7^1/^ 1 1 ^ M 2 tl& £&\Z, SP3TX^;f 3 
4 © — O © }g gc ^ ^ M & , H2<D$MBf!E&9 <h fg 2 © v X x A © 

x A £ b T , CDMAfeKSFDMA^ffl^fcIfyXTA 
£ 53 ffl T ^ £ o 

io It, ffi{f^x^-A©J«ityn^r— >a >§ti§t> -e© 

m 6 T ^ b J; -5 & gij i@ © il ffl 1/ 7s x A T © M ^ ifc M PS \$ ZL fl \Z 
15 bfc^oT, HJiCO^^ 6 iZ&ft&m 1 ©51<§ v'XfAt^lt 

§s aw7^;^ i i <vm 2 <Dmm &<Dm^:mm$L$kiz& 

*rE'l£#) #/h£<, XiXft" h © ^ SB = 0 © Rfc ifi V* £ £ 3 
20 £ § o 

M &&.\z& ft zm&ft K> , ^©t^t-^ss^ 

25 &© o > KMffi§k(DmMm.-e^ i (cja^wt^is o . 
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8 &±), 

* % m V3i , :©^t:i@b, 0 6 K: & T\ SPDT^-f 

3 3 £ S ft $5 ^ 3 #J , SP 3 T X -f y ^ 3 |yX 

fAcisiiSf 4*«t^sii»f sffl^^ft^nx-r y^ifctt 

5 T >^i-ffi¥ 1 ^ Si§ 1 <D&mm& 8 ^^ITSfl 3 

(M*) £ -5 Kjg i 8 zmrnv, £ 

5 JC , ^U<7>rtS? 1 J5^^-r^l/^f 3 2, SP3TX 
<yf3 4 2 © 3£ fB *§i 9 §f LTllfSf 4ai^f 

> fcf-^ < (08 ft) &£J;5£> !g2©#*Bfi 
9 &mmVTmi$T & £ £fc<fc 0 , 1 Oil.yXfA 

15 Trills. ±m<DWj&£~rz>zt-c. Mfflini? 6 izmmvmm 

i^&SAtTS PDTX'f yf3 3 43 <fc S P 3 TX'fyf 3 

4 £ ffffl $P b > ^2©IiyXfA-eiiUT^54jci511?t), Hi 
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